Misregulation of the broad-range phospholipase C activity increases the susceptibility of Listeria monocytogenes to intracellular killing by neutrophils.
Listeria monocytogenes is a facultative intracellular bacterial pathogen that tightly regulates the activities of various virulence factors during infection. A mutant strain (the plcBDpro mutant) that has lost the ability to control the activity of a phospholipase C (PC-PLC) is attenuated a hundred fold in mice. This attenuation is not due to a lack of bacterial fitness, but appears to result from a modified host response to infection. The transcriptomic pattern of immune-related genes indicated that PC-PLC did not enhance the innate immune response in infected macrophages. However, it partially protected the cells from bacteria-mediated mitochondrial fragmentation. In mice, the plcBDpro mutant transiently caused an increase in liver pathology, as judged by the size of neutrophil-filled micro-abscesses. Moreover, the plcBDpro mutant was more susceptible to intracellular killing by neutrophils than wild-type L. monocytogenes. Together, these data indicate that in vivo attenuation of the plcBDpro mutant results from its reduced ability to disrupt mitochondrial homeostasis and to resist intracellular killing by neutrophils.